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The frequency and intensity of storms, whether they are hurricanes or other extreme

events, pose significant challenges for communities, including the need for effective storm-

water controls to meet Clean Water Act requirements and to ensure strong protections for

public health and the environment.

Authors Dominique Lueckenhoff and Seth Brown discuss needs and effective financing

solutions for building a comprehensive integrated green stormwater infrastructure program

that combines the strengths of green and grey solutions to provide multiple community ben-

efits, including mitigation and rehabilitation of critical infrastructure damaged by extreme

wet weather events.

Financing Integrated Green Stormwater Infrastructure to Improve Community
Health, Resiliency – Getting the Best Deal for the Money!

BY DOMINIQUE LUECKENHOFF AND SETH BROWN

A s storms sweep across the United States with more
frequency and greater intensity, the need to ad-
dress the impacts of flooding increases. These

days, one can hardly escape constant news of crippling
storms and flash flood emergencies from a growing
number of extreme weather events around the country.
For example, the unanticipated ravages of Hurricane
Matthew along the Southeastern seaboard last week is
already estimated to have mult-billion dollar impacts.
Houston experienced unprecedented rainfall volumes
earlier this year, including 17.6 inches within a 24-hour
period in April, which impacted over 1,000 homes, re-
quired over 1,200 rescues, led to eight deaths and
caused over $5 billion worth of infrastructure and prop-
erty damage. In August, Baton Rouge, La., saw two feet
of rain fall within 24 hours, inundating the city, killing

at least nine people, and prompting the rescues of about
20,000. As of May, an unprecedented number of thun-
derstorms continued to affect parts of Iowa, Kansas,
Missouri, Nebraska and Texas, closing down roads and
leaving many people stranded, with severe damage to
all matter of facilities and disruption to all forms of
transportation, resulting in unforeseen damages and
mounting costs to society. In addition, President Barack
Obama declared a major disaster for West Virginia fol-
lowing the severe storms, flooding, and landslides kill-
ing 23 people and leaving thousands homeless.

And who can ever forget Superstorm Sandy with its
sweeping and unpredictable devastation—starting in
the Caribbean and barreling up the East Coast in late
October 2012, leaving nearly 150 dead, thousands
homeless and millions in 15 states without power.
Travel and commerce came to a halt, and fuel was in
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short supply, leading to the closures of most gas sta-
tions. More than 15,000 flights were cancelled world-
wide.

Sandy caused about $20 billion in property damage
and $10 billion to $30 billion more in lost business,
making it one of the costliest natural disasters in U.S.
history. The storm exposed vulnerabilities in the re-
gion’s public transportation and infrastructure and un-
derscored the nation’s growing exposure to extreme
weather events, sea-level rise and coastal flooding. The
National Flood Insurance Program (NFIP) has paid
nearly $15 billion in claims. Government payouts under
the NFIP are estimated to be between $12 billion and
$15 billion. In the immediate aftermath of Sandy, this
amount quickly exceeded the $4 billion in cash and re-
maining borrowing authority from the Treasury Depart-
ment. By January 2013, the NFIP had processed more
than 140,000 claims for Sandy-related damages totaling
about $1.7 billion. The damages from Sandy may be
dwarfed by Hurricane Matthew that churned up the
southern portion of the Eastern Seaboard last week.
Damages due to wind and storm surge damage have
been estimated by research firm, CoreLogic, to range
between $4 billion and $6 billion.

These examples show that stormwater controls, re-
quired under the Clean Water Act, should be viewed as
basic necessities and priority funding investments if we
are to improve community resiliency to better protect
our water resources and public health, while reducing
overall costs to society.

The Potential of Green Infrastructure.
Needs go beyond impacts due to extreme weather,

rising tides and floodwaters. There are also growing
concerns about water quality. The price tag to address
threats to drinking and recreational waters, among
other challenges, is in the billions of dollars. The com-
mon thread among all of these issues is urban stormwa-
ter runoff, which washes off impervious surfaces (roof-
tops, roadways, sidewalks, etc.) in urban/suburban ar-
eas, delivering pollutants into creeks, streams and
rivers. Additionally, higher volumes and rates of runoff
due to urbanization increase flooding and impair sur-
face water health. Lastly, increased volumes of runoff
can overwhelm combined sewer systems leading to dis-
charges of raw sewage or partially-treated wastewater,
resulting in significant public health hazards. Under the
Clean Water Act, municipal separate storm sewer sys-
tems (MS4s) must obtain a National Pollutant Dis-
charge Elimination System (NPDES) permit and meet
requirements for collecting and conveying stormwater
prior to discharging to waters of the U.S. MS4 permit-
tees must also plan and implement stormwater control
practices consistent with requirements to minimize the
discharge of pollutants from the sewer system, which
increase challenges related to both performance and fi-
nancing.

A multi-pronged challenge requires a multi-pronged
solution. One such area of increasing interest for invest-
ment by communities to mitigate for such impacts is

green stormwater infrastructure (GSI). The use of natu-
ral and man-made systems can enhance infrastructure
resiliency by reducing peak flows, improving water
quality and quantity protection, while driving stronger
local economies, property values, public health and
safety. GSI practices, which include green roofs, perme-
able pavements, tree planters and bioretention (rain
gardens) can help restore the hydrologic integrity of
watersheds, temper the urban heat island effect and re-
duce peak energy consumption and offset high energy
bills while reducing greenhouse gas emissions. Addi-
tionally, GSI investments can create local, sustainable,
entry-level jobs required to maintain these high-value
community assets that can also address urban blight by
attracting economic redevelopment and revitalization
investments. The wealth-building benefit of GSI makes
this type of investment especially attractive for socio-
economically challenged communities that are strug-
gling to meet Clean Water Act regulations as well as ad-
dress issues of resilience in the face of a changing cli-
mate regime and rising sea levels.

Many communities have integrated GSI into pro-
grams to address flooding and water quality in a ‘‘grey-
green’’ approach. For example, the Milwaukee Metro-
politan Sewerage District (MMSD) has its
‘‘Greenseams’’ program, that makes voluntary pur-
chases of undeveloped, privately-owned properties
along streams, shorelines and wetlands in areas where
growth is likely to occur. By utilizing the infiltration ca-
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pacity of these areas in upstream zones, MMSD is pro-
viding flood management and protecting and enhanc-
ing downstream flood protection projects. Greenseams
has resulted in the protection of over 3,000 acres of
green space and enhanced flood management more
cost-effectively than a solution comprised entirely of
grey infrastructure (i.e., pipes, concrete channels, flood
protection basins), according to a 2010 report by the
nonprofit Center for Neighborhood Technology called
The Value of Green Infrastructure: A Guide to Recog-
nizing Its Economic, Environmental and Social Ben-
efits. Dave Fowler, MMSD senior project manager and
certified flood manager, explains in an Association of
State Floodplain Managers study, that this green-gray
solution ‘‘will never completely replace capital (gray)
infrastructure, (but) it goes a long way in reducing the
overall costs on operation and maintenance.’’ This use
of integrated GSI leverages the ‘‘backbone’’ of grey in-
frastructure and provides enhanced resilience, water
quality and quantity treatment, and social co-benefits
that deliver a more holistic solution to communities.

The use of GSI to aid in flood protection has been in-
creasing, which prompted the EPA to study the eco-
nomic benefits of its wide-spread adoption. This EPA
report quantifies the estimated savings and total benefit
gained from GSI adoption to address flooding impacts
for the U.S. between 2020 and 2040. The study esti-
mates that between $63 and $136 million worth of sav-
ings (in 2011 dollars) could be realized through more
widespread adoption of GSI in new development and
redevelopment projects. The corresponding total ben-
efit of these savings ranges between $500 million and
$1 billion, the EPA study, Flood Loss Avoidance Ben-
efits of Green Infrastructure for Stormwater Manage-
ment, said.

While GSI has the potential to address multiple chal-
lenges and to deliver social and economic co-benefits,
the pace and scale of its implementation has been lim-
ited by its high cost—perceived or real (especially for
urban retrofits, which provide treatment of runoff from
areas with existing impervious cover)—and the limited
funds that can be generated through status quo revenue
generation and financing approaches. To overcome
these barriers, new ways to drive down costs and in-
crease revenue and financing solutions are needed.

Public Funding Options.
One of the most common forms of financing storm-

water infrastructure is through general funds at the mu-
nicipal level. General funds are usually derived through
property taxes and or other local taxes with an annual
allocation of a specified percentage of revenues for
stormwater and other infrastructure and operational
needs. These annual amounts can vary from year to
year, and stormwater is not typically a priority funding
area, which makes long-term planning for stormwater
management challenging while limiting financing op-
tions. The allocation of general funds is not equitable
since it does not correlate with the amount of stormwa-
ter runoff generated by the entity being taxed.

A better option is the use of a special service tax or
fee, which may be derived from similar revenue
sources; however, a special service tax may require that
a specified percentage of revenues be allocated for
stormwater infrastructure investments. Depending
upon the level of protection of these funds, this pool
may be considered a dedicated funding source. In either

case, these are funding approaches that lack dimen-
sions of equity because their structure does not corre-
late with the amount of stormwater generated by the
taxed entity to the amount of revenue paid. For ex-
ample, the stormwater runoff from the impervious area
of a large parking lot is significant, but its use of me-
tered water is relatively small.

Other ancillary revenue sources are fees associated
with reviewing, permitting and inspecting plans and
projects related to stormwater management, as well as
an option for a developer to pay a fee in-lieu of meeting
stormwater management obligations for a development
project.

Grants from a variety of sources–public and private—
may also be available for local governments to support
green infrastructure design and implementation. How-
ever, these funds tend to be competitive, prescriptive
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and limited in amounts large enough to support the ex-
tensive community stormwater needs.

While these sources of funding can be helpful, funds
derived from annual general funds, grants and or fees
are not adequate to fund a comprehensive, ongoing
stormwater management program.

GSI Utilities & Dedicated GSI Fees.
In 2003, EPA promulgated Phase II of the MS4 pro-

gram which brought in about 6,600 more communities
for regulation by lowering the population threshold and
other metrics for identifying urban areas that would be
covered by the stormwater program. This resulted in a
surge of interest to establish dedicated funding pro-
grams to pay for stormwater infrastructure invest-
ments. The most common took the form of a ‘‘stormwa-
ter utility,’’ which is a revenue vehicle that directs dedi-
cated funds to stormwater management efforts and
programs and usually resides in a department of public
works or the equivalent. The number of stormwater
utilities has grown to approximately 1,500 across the
U.S., which represents only approximately 20 percent
of MS4 communities, according to a 2013 Western Ken-
tucky University GSI Utility Survey. This relatively low
number of utilities has limited funding and financing
potential in the stormwater sector.

Fees associated with stormwater utilities can be gen-
erated through a variety of scenarios, but most are
based on parcel size and more recently, impervious
cover on a given property. This means the larger and
highly impervious sites will pay a higher fee than a
smaller parcel with less impervious cover. This tie be-
tween impervious cover and fee amount creates a more
equitable relationship between revenues collected and
runoff volume generated from a site. Annual fees
charged by stormwater utilities also serve as the prereq-
uisite collateral for raising debt and funding compre-
hensive stormwater programs at a very low cost. For in-
stance, a municipality that collects $2 million in storm-
water utility fees can leverage them into an additional
$27 million of capital, assuming a 4 percent rate of in-
terest and a 30-year term, that can be used to fund both
soft costs (programmatic) as well as hard costs (imple-
menting and maintaining GSI).

SRF Funding.
Under Title VI of the Clean Water Act, EPA has two

revolving loan funds that are operated through EPA re-
gional offices and administered by each state. The
Drinking Water State Revolving Fund (DWSRF) sup-

ports investments to drinking water treatment plants
and distribution systems while the Clean Water SRF
funds the capital costs of water quality improvement in-
vestments, including publicly owned treatment facili-
ties, such as wastewater treatment plants, and projects
addressing water conservation and re-use, estuary pro-
tection, nonpoint source and stormwater control, in-
cluding GSI retrofits, through the Green Project Re-
serve, according to EPA’s 2014 report, Getting to
Green: Paying for Green Infrastructure Financing Op-
tions and Resources for Local Decision-Makers. The
Green Project Reserve enables SRFs to fund critical
green infrastructure, in addition to water and energy ef-
ficiency improvements and other environmentally inno-
vative activities.

Since 1989, the two SRFs have provided more than
$130 billion in funding. The program was amended in
2014 by the Water Resources Reform and Development
Act, extending the terms and expanding project eligibil-
ity, along with enabling CWSRF loans to private enti-
ties.

The SRF program provides low-interest loans to bor-
rowers, with a 20 percent match required for the state.
SRF loans are generally paid back over 20 years (with
terms up to 30 years). The continued success of the SRF
program is dependent on future borrowings by local
governments for qualified projects. The repayment of
principal and interest on existing loans generates funds
that are recycled into new loans creating the ‘‘revolv-
ing’’ nature of capital that is offered through the pro-
gram.

SRF Terms, Conditions and Pricing.
SRF loan interest rates are set at 25 percent of pre-

vailing municipal market rates translating to interest
rates as low as 1 percent to 2.5 percent for most proj-
ects. Some states may offer loan forgiveness—
effectively SRF grants—at 0 percent. Some challenges
exist with regards to seeking SRF assistance. For in-
stance, those communities unfamiliar with the SRF ap-
plication process may find the initial steps lengthy and
administratively burdensome. Additionally, pre-
development expenses, which refer to expenses related
to project planning and due diligence activities before
construction begins, may require a bridge loan for the
period between the initiation of the SRF application and
the date at which the funds are available for develop-
ment expenditures. This SRF ‘‘bridge loan’’ period can
range from six to nine months.

That said, SRF assistance is a highly affordable, avail-
able source of low interest capital for GSI. However,
stormwater control projects, in general, comprise less
than 5 percent of all Clean Water SRF dollars nation-
ally. This is probably because stormwater management
is less of a priority than wastewater infrastructure proj-
ects for communities, along with some confusion as to
the types of stormwater projects that would qualify for
SRF funding. Nonetheless, those seeking funds for GSI
infrastructure projects should consider seeking SRF
funding before all else because of its low interest rates
and availability.

SRF ‘‘Aaa’’ Bond Insurance Program.
The default risk on SRF loans has historically been

very low. SRF bonds have consistently received top rat-
ings since 1994, according to a January 2014 report by
EPA Environmental Finance Advisory Board (EFAB),

Adapted from EPA, 2009
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Utilizing SRF Funding for Green Infrastructure Proj-
ects. As loans repay, new loans are made and the funds
are leveraged into new profits and additional lending
capacity. The success of the program has created strong
cash balances and excess credit capacity. In addition to
the SRF loan program, states exhibiting excess credit
capacity are capable of offering an ‘‘Aaa’’-rated SRF
‘‘bond insurance’’ program in which a third party guar-
antees payment of scheduled principal and interest in
the event of a default on a bond. For example, a GSI
SRF-insured bond provides investors with the added se-
curity of an SRF guarantee to pay them principal and
interest even if the project ceases to pay debt service.
According to the EFAB, each dollar of recycled SRF
program equity can generate $3 to $14 of SRF guaran-
tee capacity for green infrastructure projects. This
translates into $6 billion to $28 billion in added poten-
tial green infrastructure funding capacity nationwide.
The success of SRF also provided impetus for the cre-
ation of the ‘‘Water Infrastructure Finance and Innova-
tions Act’’ (WIFIA) to lower the cost of capital for
larger-scale water infrastructure projects.

Municipal Securities.
Municipal securities, which include short-term notes

and long-term bonds that can have 40-year maturities,
are some of the most common sources of funding for
water infrastructure projects and can also be issued to
finance GSI retrofits. These are issued by local govern-
ments or by special agencies or authorities of state and
local governments to finance capital projects which also
promote economic growth and job creation and are se-
cured by various forms of collateral for repayment in-
cluding utility fees, local taxes, or other similar
revenue-generating vehicles. In general, municipal issu-
ers are authorized to issue private activity bonds (PABs)
and lend the proceeds to governmental or private bor-
rowers to finance facilities, which are deemed to be a
public purpose. These include roads, airports, hospitals,
schools, wastewater systems, water treatment plants
and GSI. The size of the municipal bond market totaled
$435 billion in 2015, a 16 percent increase year over
year compared to 2014 total bond issuance of $374 bil-
lion and $387 billion in 2013, according to the
Bloomberg Municipal Market Brief.

The interest rate associated with a municipal security
directly correlates to the security offered to investors
for repayment and the associated credit rating of the
bonds being issued. Ratings range from the highest
long term debt rating category of ‘‘Aaa’’ down to ‘‘Bbb,’’
and ‘‘speculative grade’’ bonds ranging from ‘‘Ba’’ to
‘‘Ca’’ ratings, according to Moody’s bond rating scale.
Aaa-rated bonds have a very low probability of default.
Ca rated bonds have a low probability of repayment and
are likely on credit watch for an imminent default.
While Aaa-rated communities receive the most favor-
able interest rates, 71 percent of the municipal bonds is-
sued fall into the Aa category or lower. SRF bond insur-
ance can enhance the rating of these Aa and A rated is-
suers by raising the bond rating to Aaa. This increase in
credit quality and rating can result in savings of up to
0.25 percent and 0.50 percent in annual issuer borrow-
ing rates. For example, the higher rating and reduction
in borrowing rates can save as much as $5 million over
a 30-year, $50 million bond issue.

Municipal securities fall into two categories: (i) tax-
able; and (ii) tax-exempt. The tax liability status of a

municipal security is mandated by IRS requirements.
Interest earnings on tax-exempt municipal securities
are exempt from federal taxes. These same securities
may be exempt from state and local taxes as well. Mu-
nicipal securities are also categorized by the collateral
that secures the repayment of principal and interest for
investors. Some of the relevant categories of the secu-
rity pledged for repayment for both taxable and tax-
exempt securities are:

(i) General Obligation Bonds (GO) are secured by
the issuer’s full faith, credit and taxing power as secu-
rity to the holders of debt obligations for the repayment
of principal and interest over the term of the security.

(ii) Revenue Bonds are secured by the revenues and
only the revenues generated by the project being fi-
nanced for the repayment of principal and interest over
the term of the security.

(iii) Insured bonds are secured by a third-party guar-
antee for the repayment of principal and interest over
the term of the security. For example, a GSI revenue
bond can also be secured by SRF bond insurance for
the repayment of principal and interest over the term of
the security.

The municipal market is standardized, predictable
and liquid for issuers of and investors in municipal se-
curities. Issuers utilize a uniform set of documents and
bond covenants. The market standardization enables
them to frequently access the municipal markets to ob-
tain financing for various projects with predictable
terms, costs and interest rates. Investors who purchase
the securities can also trade their securities in the sec-
ondary market at predictable prices. In other words, the
municipal market is efficient for issuers and investors
alike.
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Bank Loans, Other Private Financing Options.
Private banks can also provide capital to municipal

issuers in the form of a loan for GSI. The loan is consid-
ered senior to all other claims against the borrower and
the collateral securing the repayment of the loan. In
practice, this senior position means that in the event of
default, the loan has first priority for repayment above
any and all other debt obligations.

Private bank loans can be a good source of short-
term capital financing for GSI infrastructure. For in-
stance, local governments that have received an SRF
funding commitment, but need cash prior to receipt of
SRF funds, can use private bank loans to provide fi-
nancing between the time a commitment for an SRF
loan is obtained and the actual funding date, a period
that typically ranges between six and nine months.

Bank loans will typically not exceed five- to 10-year
terms and will range from 3 percent to 5 percent in an-
nual interest rates. They will also typically be full re-
course to the borrower.

Standard & Poor’s has estimated in its 2014 commen-
tary, Alternative Financing: Disclosure is Critical to
Credit Analysis in Public Finance, that direct bank
loans to municipal issuers may account for as much as
20 percent of new municipal borrowings. It is believed
that most of these loans were short term in nature.
Bank loans can range from several months to several

years with rates that vary, depending on the term of the
security, from 3 percent to 5 percent for up to a five-
year term.

Equity.
Equity is not a common source of funds for munici-

pal infrastructure projects including GSI, because it is
among the most expensive forms of capital available.
Equity funds are typically invested in high risk projects,
such as new and emerging technologies that experience
significant growth and therefore yield strong profits.
Therefore, they command higher rates of return and
shorter lending periods and may require the municipal-
ity to relinquish some control. Such an approach could
not only result in significant debt for a municipality, but
also could trigger unmet regulatory and other perfor-
mance requirements, for which the municipality re-
mains responsible.

There are less costly sources of funding for GSI. Lo-
cal government entities would rarely utilize equity as a
capital source given the efficiency and ease of access to
the municipal capital markets. It is reasonable, how-
ever, to use short-term equity within a larger portfolio
of several financing programs, when quicker start-up is
needed to establish a longer term program that requires
greater flexibility, liquidity and funding than is avail-
able through SRF Programs and municipal bonds.
Short-term equity funding may be an option in some
situations, such as where credit-worthiness or high risk
is an issue, opportunities for emerging environmental
technologies and profit-based re-investments in GSI ex-
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ist, and/or quicker, flexible funding is needed due to
limits of municipal bonds or SRF loans.

Equity pricing varies depending on transaction struc-
ture, the equity provider’s risk perception, the percent-
age of debt to total project costs and the general level of
interest rates. Standard equity terms include five- to 10-
year investment horizons, double digit (12 percent to 15
percent) returns (depending on the specific structure)
and separate financing documents and negotiations. As
suggested the higher at-risk nature of equity providers
also requires a sharing in cash flows after debt service.

Green Bonds, Socially Responsible Financing.
Green bonds were originally introduced by the World

Bank as part of the ‘‘Strategic Framework for Develop-
ment and Climate Change’’ to promote public and pri-
vate investments in environmentally beneficial (green)
projects. There is little difference between green bonds
and traditional bonds. The types of projects that can be
financed and the security pledged for repayment are the
exactly the same as for municipal bonds. The only dif-
ference is the green bonds label or designation to sig-
nify a particular use of funds for environmentally ben-
eficial projects.

In the broadest sense, the green bond designation ap-
plies to any bond from which the proceeds are used to
finance environmentally-focused infrastructure, which
includes solar panels, water efficiency investments, and
GSI practices. The green bond designation was origi-
nally self-regulated; however, due to recent and grow-
ing concerns for increased issuer accountability, a num-
ber of specific green bond certification procedures have
been initiated.

Municipalities in 2015 issued a record number of
green bonds, according to Bloomberg New Energy Fi-
nance. This followed a broader trend as supranational
agencies, development banks, corporations and munici-
palities combined for the largest total issuance of green
bonds ever — $46 billion — a 21 percent increase over
2014’s total of $37.5 billion, Bloomberg data show.

There is currently no discernable pricing advantage
to the official designation. In other words, given identi-
cal financial conditions, a green bond would price at the
same interest rate as that of a municipal bond. Addi-
tionally, there are few large investors with a formal
green bond mandate.

Global green bond issuance has slowed since January
2016, in part because issuers are wary of the added
costs of the proper green bond certification given
murky pricing benefits, according to Bloomberg News.

Social Impact Bonds.
There has been recent increased interest in the topic

of ‘‘impact investing,’’ which describes investments in-
tended to generate social and environmental benefits as
well as a financial return. Impact investors can use ‘‘so-
cial impact bonds’’ (SIBs) to finance social and environ-
mental projects and programs. SIBs are often utilized
through a project delivery framework referred to as a
‘‘pay-for-success’’ (PFS) program, in which private in-
vestments provide upfront capital to achieve a specific
and measurable social or environmental outcome with
the public sector only repaying investors if outcomes
are achieved, according a July 2015 Brookings Institute
report. The first PFS project was launched in 2010, and
most have focused on social, health care and employ-
ment issues. The first PFS in the water sector was

launched in late September, 2016, by DC Water. This
$25 million dollar investment in GSI construction was
issued as an Environmental Impact Bond (EIB) with an
initial term rate of 3.43%, payable in 2021. It ties inves-
tor gains to runoff reduction performance in an effort to
reduce the financial risk of DC Water to invest in GSI.

The Global Impact Investing Network surveyed
nearly 150 impact investors and found that a majority of
the target financial returns sought by investors was
consistent with market rate returns. An October 2014
NonProfit Quarterly article recently questioned why
communities would take on additional financing costs
when other cheaper options (grants, municipal bonds,
SRF etc.) are available. This is an important point,
which remains to be seen with regards to the benefits of
SIBs. Additionally, analysts note that those who invest
in successful PFS projects are expected to recoup their
investment plus a portion of the cost savings the public
sector would realize compared to a traditional project,
according to a blogpost by the Presidio Graduate
School.

Financing Costs.
Figure 2 illustrates the relative interest rates of GSI

programs. The actual interest rate attributable to each
program begins to become apparent in the graph and
sets the stage for a rationale for careful selection of
various financing sources for GSI. Table 1 provides in-
formation on the annual and total debt service costs as-
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sociated with differing interest rates for a $50 million
investment over a 30-year maturity period. The cost of
private equity over other options is clearly the highest
cost of financing and is at least 3 times higher than all
other options.

Community-Based Public-Private Partnership
(CBP3) Finance-Delivery Platform.

A new model for efficient GSI enhanced project de-
livery is the CBP3. The CBP3 platform differs from the
traditional P3 framework by working through a ‘‘CBP3
entity’’ that is supported by both the private and the
public entities with the goal of addressing the needs and
goals of the community as the top priority rather than
maximizing profits for the private entity alone, accord-
ing to a 2015 EPA report, Community-Based Public-
Private Partnerships and Alternative Market-Based
Tools for Integrated Green Stormwater Infrastructure.
The public entity remains the controlling partner. Com-
munities can benefit from this approach by giving the
public sector a high amount of control in the CBP3 en-
tity. This facilitates the public sector’s direct control
over public investments and assets, which eliminates
the risk of the public sector to be impacted by losses to
private investors and maximizes community benefits.

The CBP3 platform was developed by the U.S. EPA
Region 3. Prince George’s County, Maryland, has estab-
lished the first demonstrated CBP3 program as a way to
retrofit 15,000 acres of impervious cover over the next

10 years, while cutting costs by 40 percent to 50 per-
cent.

With clear motivation for a need to invest in GSI proj-
ects for cleaner water and more resilient communities
along with numerous funding and financing options,
one last piece of the puzzle remains – putting it all to-
gether. The CBP3 platform also provides capacity that
most municipalities do not have in order to implement
and maintain a large-scale GSI program.

Moreover, not only can the CBP3 take on risk and is-
sue debt more quickly while removing debt issued off
the municipality’s balance sheet, it can do so at the
same rate of interest as a tax-exempt bond issued by a
municipality utilizing the SRF bond insurance, without
a loss of control by the local government. Based upon
conventional wisdom, the cost to provide stormwater
retrofits for controlling 2,000 impervious acres may cost
up to $300 million (at $150,000 per impervious acre
treated. However, through a CBP3 program, these costs
can be reduced to $180 million or even significantly
less, such as the case of Prince George’s County’s Clean
Water Partnership. Additionally, an SRF guarantee can
provide the insurance needed to expand available SRF
assistance as well as lower overall financing costs. To
place this into another context, a community with 1,665
acres of impervious cover that seeks to retrofit 20 per-
cent of this acreage (333 acres) of impervious cover by
investing $10 million per year within a five-year permit
cycle would need to raise $2.5 million in annual storm-
water fee revenues assuming a 3.5 percent blended rate
of interest over a 30-term. Raising $2.5 million annually
through stormwater fees may be challenging for some
communities. The CBP3 platform could allow a commu-
nity to reduce annual revenue generation to $1.25-$1.5
million. Obtaining funds through SRF assistance or
other similar programs may be able to drive these costs
even further. A CBP3 can also provide greater flexibil-
ity to access both public and private lands for cheaper,
more affordable stormwater controls, whereas public
entities are limited to retrofits within public right-of-
way.

Conclusion.
With an increase in financing and funding options for

large-scale GSI investment, the sector now has the abil-

Fig. 2
EPA, 2016

EPA, 2016
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ity to blend various public and private sources of fund-
ing to develop large-scale, low-cost financing. In short,
funding and financing for expanded investment in GSI
is possible, and can be done so at a very reasonable
cost. However, a capacity challenge for delivering and
maintaining large-scale GSI still exists. Municipalities
do not typically have such capacity, given the many
competing infrastructure needs and interests. A new
approach – the CBP3 platform–has emerged as a way to
provide a program for providing additional capacity to
local governments–for both financing and performance-
oriented large-scale GSI implementation, resulting in
compliant, resilient communities growing green assets
and triple bottom line benefits for generations to come.

The water quality and quantity problems of the 21st
century—exacerbated by increasing, extreme weather
events—are significant and dynamic. An evolving ap-
proach to addressing these challenges, green stormwa-
ter infrastructure, has great promise to not only better
protect the nation’s waters and make cities more resil-
ient, but also to improve our public health, safety, and
economic well-being. The information presented high-
lights ways through which to overcome this barrier, by
better understanding the various funding and financing
options available, so that the best decisions can be
made going forward.
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